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SYMBOLS 
Total Forces 
L lift, newtons (pounds) 
D drag, newtons (pounds) 
M pitching moment, newton meters (foot pounds) 
RM rolling moment, newton meters (foot pounds) 
T thrust, newtons (pounds) 
TL thrust, left hand side, newtons (pounds) 
TR thrust, right hand side, newtons (pounds) 
Thrust Induced Aerodynamic Forces (Power ON - Power OFF) 
AL lift, newtons (pounds) 
AD drag, newtons (pounds) 
AM pitching moment, newton meters (foot pounds) 
ARM rolling moment, newton meters (foot pounds) 
Total Coefficients (Stability Axis) 
CL lift coefficient, L/qS 
CD drag coefficient, D/qS 
CM pitching moment coefficient, M/qSc 
CRM rolling moment coefficient RM/qS 
Thrust Coefficients 
CT thrust coefficient, T/qS 
ACLT lift coefficient due to thrust 
ACDT drag coefficient due to thrust 
ACMT pitching moment coefficient due to thrust 
ACRMT rolling moment coefficient due to thrust 
ACyMT yawing moment coefficient due to thrust 
ACMD pitching moment coefficient due to ram drag 
Mi V 
CDR tam drag coefficient q 
Aerodynamic Coefficients (Thrust Effects Removed) 
CLA lift coefficient 
CDA drag coefficient 
CMA pitching moment coefficient 
'CRMA rolling moment coefficient 
2 
Angles
 
(, Alfa angle of attack, degrees
 
0 bank angle, degrees 
thrust angle, degrees
OT 

nozzle angle - geometric angle, degrees,
 5N 

bNFwd nacelle forward nozzle angle, degrees
 
5NAft nacelle aft nozzle angle, degrees
 
6NNose nose nozzle angle, degrees
 
3" sideslip angle, degrees
 
Dimensions
 
2
S wing area - 0.7767 m

b wing span - 2.502 m
 
c wing mean aerodynamic chord - 0.3231 m
 
y lateral dimension, meters (feet)
 
x fuselage dimension, meters (feet)
 
z vertical dimension, meters (feet)
 
HI/D, h/D non-dimensional ground height
 
height of fuselage/diameter of one fan
 
equivalent diameter of one fan - (0.13 m) model
 
(1.083 m) full scale airplane
 
1I horizontal ram drag arm, see Figure 17, meters (feet)
 
12 vertical thrust arm, see Figure 17, meters (feet)
 
13 vertical ram drag arm, see Figure 17, meters (feet)
 
44 horizontal thrust arm, see Figure 17, meters (feet) 
A5 lateral thrust arm, see Figure 17, meters (feet) 
Miscellaneous
 
V wind velocity, meters/sec (feet/sec)
 
Vj nozzle exit velocity, meters/sec (feet/sec)
 
PR pressure ratio, PT/Pa
 
PT 
 total pressure behind fan, pascals (pounds/in2)
 
Pa ambient pressure, pascals (pounds/in2 )
 
q dynamic pressure '2pV2, newtons/meter 2 (pounds/foot2)
 
p air density, kg/meter3 (pounds/foot3)
 
Mi inlet mass flow, kg/sec (pounds/sec)
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Figure A-9. Effect of Thrust on the Aerodynamic Coefficients, 
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at Various Thrust Levels, Ground Board Configuration 4;
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Figure A-68. 
Effect of Height on the Aerodynamic Coefficients
 
at Various Thrust Levels, Ground Board Configuration 4; 
5= 1050; a = 0; 0 = 100 (Concluded) 
282
 
_1 fj~~ :.-~ )11...tmfj j[1 jj il1 
it ±4 Ui K:Lbprh~t2 I t 
Witt 1 F 4-k4L h iE 
~f 
g! 
F! + AR]+ 
L;_144 
LI R t ll 
t 1 ,:: ~ 1 ,,°,, 
ILI:I 4, , ;;.:=k!JI J I:Jrj121} I. jL 
,LtM *[L! 
4E-i 
TRT,=.8-rud Borjofiuain1; tI RN100AF 
I d " ,IH, 
it 1 
4, .u -0
1!1r 
at kaiu Thus 
 ev s atr lFCnro n
 
a = 00; 0 =.~
 
283
 
t TOI 
,I
i1 
it
i1 2 U1IIUiP11I
 
II lI 
I, 
ic~~~ 
. rI 
II II 
if 
jj 
! 
lit 
" ! 
Ilk, 
T 
' I 
1, 
i 
, ,t 
t 
'
1I'': 
il! 
I 
LI~I4i!.i 
i­
'Fl'!, 
if i' H111 
. 
r....Fit , " [ 
!{;I~l 
tkBI ' A ' 
lipi ,: 
;.kI . 
I l, hr it.. 
A-69. Effect of Height on the Aerodynamic Coefficients
Figure 

at Various Thrust Levels, Lateral Control 
In,
 
= .8,Ground Board Configuration 1; 
8N = 1050;

TR/T" 

a 0; 0 -100 (Continued) 
s
OU2IA34 L PAGE284 OF POOR !Aq 
I il~fiL4II it~ 
4jff t:'L1 tij$' 
It t ti 
__. it IT i'IT IL 
vw 4 1 14 1iA*4Y 
lR IL N ii' i-
T_ .33..
 
~~yI~ViL~~Al i' t+I 
FigueffetA69. o Heiht n te Aeodyami Coeficent 
at Vaioshrs LeesLarlCotlIn 
TR/t I8:rud or ofiuain1;8 00 
= Q. -ls Conined 
285
 
4K I -1!JIL I 
44 1 4 j !I:I.i
I I I, F 
litt! . 
If,: 1 :1 
f;;4~HijJhJ fll~ %1L]~t~lr~r  
i,';1--IIJ;T f' | , . . 'r~ ­
,t,,i~~ It,| ~~~~L~I 4T.L~i[r 11 
MIE
I~ 

11FF~ I r
~H ~ I+: I;tib~ 11 flj t1~tfttTi],t i 
Figure A-69. Effect of Height on the Aerodynamic Coefficients 
at Various Thrust Levels, Lateral Control In, 
T/ = °8, Ground Board Configuration 1; 8N = 1050;L 
a= 00; 0 = -l0° (Concluded) 
286
 
.111 1!:1 }:kL {k Iti 
11' 4 L.'11 l' 1
 
'L-lNiT
t.UT ih iP it}I
 
.4 _ If __ _ __}t ~ 1 1,-_ __ __ ~ ~ 
I~ 1:W~41v4 
m +Lq F, 
L1: 2 J j''4 B 4 ,:ffj 
U!]4 1 ~gt14 
.it.F TK T-li Jl 
287
 
1k tp H4 l it. 'rIFi'' EllI'IIhk~ 
.4.LI t 	 !It H '*1 W4I 	 ! F' <44 
-	 r4r 
±41 j~ 	iii' 
litl 
iI~ lirjifiht[,d It''' 	 iiId'I
 
It 
4~ 	
~ it ~ 2 
IFI
 
'I 
Figure A-70, 	Effect of H{eight on the Aerodynamic Coefficients 
at Various Thrust Levels, Lateral Control In, 
TR/TL = .8, Ground Board Configuration 1; 8N = 1050; 
a= 0O; 0 l00 (Continued) 
288
 
4Fl 
FI, T 31IIv1
 
vU I 
_t"- +1 4ETtlrtlil 
ii~~~tit1'1:1TL M 
i .!J '; I Fit 
PIT44 1'­
Tt~It'itT 
I 
'" 1FF
 
Figure A-. Efec of Hegh onteArdnmcCefcet
 
atVriosTrs ees aea oto n
 
; 8
T11/Tt.~~~~li W8+rudBadCnigrto 

- 00; 101Cniud :1 14 
17.2IT 
00 
a11H 
Ui
 
iIII 
K14~ ! 
ii 
II;
 
Hi 
Figure A-70. 

lL 4r hT if1 '~4Kb'FPrII
1 

i I I 
I III 
]I ntt~~ 1~ p NJl i$[
.!t
 
11 inII 
'diIt
It
 
~ ~f]jlnl.'f hilih1 r 
fti
 
Effect of Height on the Aerodynamic Coefficients 
at Various Thrust Levels, Lateral Control In, 
TR/TL = .8,Ground Board Configuration 1; 8N = 1050; 
a= 00; =100 (Concluded) 
290
 
- -
i4 
iTK 

{l i'I 

Figure A-71. 
lilt',~~~~ ]l ;~~ ITpL~dfrirwF 
P!r i 4 Kr titj w 
:t ±t.xj Pi 
mlT-t 
1 1 
1 
'l 
1114 1-.1 T 
> 4 12 t T"41{J 
t-l It -D ~--± 4--f 
; H I. .. . 
ii I fu = 00.0F -T0 ,.l 
T9 Ur LivTT 

Effect of Height on the Aerodynamic Coefficients 
at Various Thrust Levels, Lateral Control In, 
T/Tt0 = 8, Ground Board Configuration ; 8N =105; 
L'I''!Iliii~~~~: 4hrl. 
'U II 44dJ[rfI 

i~lp~i1i4l{~f1
+'~tJ ± 
tilltt it{t' fti 
~~ fill Ii4 t~~ 
Grun L1CnIuration1 00 
if W (otiud 
TR/TL~ ~ Hor I18 N 
'Ot'i0 
292
 
l ~ Ib1A~ J..nr;rl' I'1 
ji44 T 
l 'fl r2"t~ 
JI' 
'it 
r~fK~ iBT 2Ht~4f ftT 
4-4 F- ]i
 
h,|I !I- r Tt 
8__, o 1R/;:Tl on d I'[l ig'ra ti I Nj=N °;I °
 f 
'0
 
r iosTrs eralt 1<2 atjpV& i eves Ltt I ontro nK 
at Varius Thru tievesdatrlCnto n
 
293
 
--------
14- ,hZl1Ljd /!i'"i, 1i4ii . 4LLL,L, it 
/ ii "''i.!1Hlilhl 

I!H!u
,, ...~Iht 
.', gu
i 'i' I , iLItIi,/iiilt 
*,,I ., ­i 11iI'Tl.~~I~~~ ~  
j 'Li

', ' ," .,I I
 4 ! 

I ,!..........J

, t L
at r ou s L Le Ct In

........., ,, '--

ll
i ,
-'TL~1~ 

1 1
,it' 

,I 00 1 c u e i0, ,=:, ,(C
I'I29
!Hflt!ii!wi :
J.1 ilI 1 " , Cn iguato b =U 100 Tait 8,GoudBor 
 :'o.1
 
Effect of Height on the Aerodynamic Coefficients
Figure A-7. 

at Various Thrust Levels, Lateral Control In,
 
TR/TL = .8, Ground Board Configuration 1; 6N = 1050;
 
a0;= 00(Concluded)
 
294
 
I ~ ~ i ill H1 ~t~I~ ~ I! 
,.rr
 
ilip 
fit 
TLi 4ii; 
"rFF
 
rii
 
Fr~ TH~{i2v{HiT {[>W 
-i
 
Figure A-72o Effect of Height on the Aerodynamic Coefficients 
at Various Thrust Levels, Lateral Control In, 
TR/TL°= .8, Ground Board Configuration 5; = 105°;8N 

295 
MTU f;41W~AI~4~t1 Lih h 
1111 -frT TPplh fti-. -'It-T- '1i rlIt 
- Conro 
TR/TL= .8,Groud 
atiVarius Thutvl, Laea4- In, 
Boad ConigurTn5 

a 00 ~ =00 (ontiued
 
®296~ 

100 
f : - ! 
rI"
I 
l'T'
 
iO 
J4 I t ' 
'1F ij1hiI[
, 

I ' ,I hprI 
[if IrI 
KI
 
I TI r i 
I,
 
4 ti f ' 1, 1I !T4 I I 
}IIt 
I I. j' 
t i , 
To
at Vri ous 

l 
L' 
'~~ 
T1 :,1!  
8 =00• 

or Cofgraton5
8 ron
TRT 

Effect of Height on the Aerodynamic Coefficients
 Figure A-72. 

at Various Thrust Levels, LateralControl In, 
a =00; 0 0 (Continued) 
297
 
lj'IT' It11J, 

1ij Ii L hfl Ifilij' 4 l J'' 
ji 'flrfj~III ti'll :;LIj r J~J~ 
fW fjitILi II ,i' i JJ 
AJI 
if B' L ' Wf '.t r iiit ' 
il
 
ii r! .v II 
Figure A-72. 
Effect of Height on the Aerodynamic Coefficients
 
at Various Thrust Levels, Lateral Control In, 
TR/TL = .8, Ground Board Configuration 5; 8N = 1050; 
a = 00; = 0 (Concluded) 
298
 
II I: 9 
Ft il 4A .Il'I 
1I ;i ll't I. I 
•t J 1,11 
ill 141[ :4 T 11~z~j I LI 
A..
 
_r.T ' :tI I ,, 
it'e' l A' I *11 
FigureA-73. i:iJ.. 11t 
+ II 
I+ 
a[r ~ ~ 
'III I 
.- 11 :L-
Af 
t : 1 
FigueA-73.Effect of Height on the Aerodynamic Coefficients
at Various Thrust Levels, Lateral Control In, 
TR/TLo= 8, Ground Board Configuration 5; 8N = 1050; 
= . ; - 0 1 
299 t ' P 
Li I't 
''~ L:IU!'+hrf11:LIT i L1 
'I'lJ r 
,t i , L i .-i
gI L 
II I' " i I L 
!!.,11 'I ll! 
ih t it IrfliItiHIlrt 
Iit i'tt::i!
 
t Varit utei Ti. otI Ini
 
(Continued)
aT/T= 0= 8N = 1050;
=.,Ground Board Configuration 5; 

300
 
-
THE.,
-U'T•G .OF 
IL'AIIf 
W l It[ P, 
isi 
I,!J Ut+i _ '"f h :1 tu it 
" 'r4 J AI,111 'i: v]":"' 
L d" 
110L 
"
 
' "7; 
44:.4A7it.Li;Li~~i~~t~24 301 
I L, , '' 
. ... I VP 
100Cotnud
T0;0 a 
30
 
f il JI Ti
 
TIrT 
': 
I 
i V--1
Pm 
r 
itn L.,;,-;,
 
T jrr+ 4~ ITIlijI F I 11 Il .I
iii i I.,, i~ ,riii~ 

iAI 

i_ ZII
 :!I! Hi.j : 

: u'llit1 t E' 
at Vi 
 T 

, I . I
u ni
 
'~~l I 07~l l 
i T!i
 
1j" IT 
JP w;1,-1,

'
i!t;,,im ti'i!: Il
I.P  
300
'f
:'!'"w 
 Illl
 
',ll
 
Figure A-73. Effect of Height on the Aerodynamic Coefficients 
at Various Thrust Levels, Lateral Control "In,TR/~o=.8,Ground Board Configuration 5; 
5N = 105°
aRT= 8=10 (Concluded)
 
302
 
I lj i i. 
4i i J. I: 
Ft. 'uI le+F 1'Ml i J 11fr r 

J P j J t hIf t' ifI1' t ii&~;
I fl]1147i'1[1'1f4±It~ 0 w~ 1~[~~t* q~~~ 4 ~.4 f~8~9i 
~ItJ~rt tA44Y~~T~t' 1t~t4LtI
 
Effet o
Figue A74. Heght on te Arodnamc Coffiiens aVarou Thus Lees4aerlCnrlin4RT 
Groud BardConfgurtio .5 8N l0~; 00 
4l0
 
41 It [303 
8 
t . u nIf J~Kt4 L'. 
,:
 
....liiii iFJ.. 

1;11:1.1Al IM ,1: 
IitIIi__rI II 1 1 1_ ; Ilii iii 1jl 

rltT lfl I,'
,'i 1; 

1 
fI <Z> 
i:Ii li j ,i 
21 lAba 9 
Effect of Height on the Aerodynamic Coefficients at
Figure A-74. 

Various Thrust Levels, Lateral Control in, TR/TL = .8, 00;
Ground Board Configuration 5; 6N =05; a = 
0 = +100 (Continued) 
304
 
!I . I 	 TI_iii 	 li ' 
I III,, 

L t 
nWJfi..1~Ij:Igj I ' 	 I l 
j , 
I it i 
t-, ,H J5 .0 	 i:t1 i l:J 
+10
tL41t:Ij 
'
'I 5.D IJ I 	 LL " '3 20 II 2L !h 61} I i1 " * lj I 
Figure A74. 	Effect of Height on the Aerodynamic Coefficients at 
Various Thrust Levels, Lateral Control in, Tg/TL = .8, 
Ground Board Configuration 5; N = 1050; = 
°
0= +l0 (Continued) 
305
 
I4 L a'I' 	 I VH 1!li!,iJ, 
'JI 	 t NIrai , i 
IfI
 
Figure A-74. 	Effect of Height on the Aerodynamic Coefficients at 
Various Thrust Levels, Lateral Control in, TR/TL = .8, 
=
Ground Board Configuration 5; 6N 1050; = 00;
0= +100 (Concluded) 
306
 
I I 
I' j 11!. I 8 If-i 
[4t
 
ii ~~ Al44..a ~ ~ ~ I . 1 1d ~ 

I i t
r 
''I H Hii I.';,! 
t'J' I ! -IP
LJjf-i-
'wiii ; f!It
Ii 1 j : 1f.n 'T): 
Figure A-75. Effect of Height on the Aerodynamic Coefficients at
 
Various Thrust Levels, Lateral Control in, TR/TL = .8, 
Ground Board Configuration 4; 8N = 1050; a 00; 
0 = 00 
307 
1 .1.'.
l1t LI 
i
4a ' 
T lI IH lit 
.i-il;rIji' [ [!L f4t 
t!l
,!/il 

1
 1
!!1+1 

:._. ,'.!"I li l li 1- 1 
I;,;Il l . 
'.Prj, l Ul 
~ii;~iin!FJiilli 
 1:LL11.Iii]i1 I 
the Aerodynamic Coefficients at
 Figure 'A-75. Effect of Height on 
 in, TR/TL = .8,Various Thrust Levels, Lateral Control 

Ground Board Configuration 4; bN 105°; a 00;
 
° 
0= 0 (Continued) 
ThJ . ¢ ' 308 . . 
-I '1iII
-T 
~;l{ill
I~Ji'{1-j~ i I IfA L 
r;w._ i4W.- in 'i'L'F4 41jj ;i 

4~ff
1.1 uIfT!-,; oil1 tOfi fblith;'.. $:N
1~ijj17''i [4inh11F h'H L' IFITl iojilul 
- lj1IFf 1 F[IT~ ' L~HIi 
jq 11 144t1 
K mat.I 
Figure A-Th.
Effect of Height on
VariousThrusLevls TAeoyaiCefcenstLaea Coto in TRTL;;
 
; 8
Ground
Board Con~[figrto 00 0 
= Olf(Continued)
 
309r
 
1 Ti i i:I:_;r1I Tr 

!!:VI I~i,;l ;'+4 LK , I i7 
I nii:TI;titit'I" AI . 1­
!fH: 
IILI 
It~it
 
;;rr
 
the Aerodynamic Coefficients at
 Figure A-T5. Effect of Height on 

= .8,Various Thrust Levels, Lateral Control in, TR/TL 
Ground Board Configuration 4; 
6N = I05°; a = 0; 
0= 00 (Concluded) 
310
 
-~ ' A11: iiI ­ 1- "1 : 
Eii, 
4- 7­
-1 - a rw 
t ITit F-J V 41 
T 7 44, 
V11311 
I A, 	 jl-rtM 
ji 
t 	 It'II:: -T' I 
TM j!: 	 .1 il 
;rr:Ii~::j 	 1ii 112 1L iI1V1 t.. 
Int 	 HM ;1W' 
[L~I!lI 	 4 UK]Figure~~I A7.EftofHihonteArdnmcCffiiets at
 
II41 1011 	 MlOTjI TTi 
Figure A-76. 	 Effect of Height on the Aerodynamic Coefficients at 
Various Thrust Levels, Lateral Control in, TR/TL = .8, 
Ground Board Configuration 4; bN = 1050; o = 00; 
0 = -100 (Continued) 
312
 
-

- ... "U I,, 	 A 
d m
II' A" 	 itlI- -I.- .. ..-	 ;~ I'*~I~~~I 
!, A1 I rAT-Elp.:, 

. I
.. 	 A..
!L' 	
:JI'ft ,
-~~~~~i UI' It 
ti
 
4 A ,L
.flJ i4 I:' 	 ' A 
if

EI arios TrusAlites Ltra ot Tiit I =f4in 
'L11, Ad :JT, . 
W " T,." 1 4"}I1I{1!'i 1 Ti 	 A- I - ' 
T41. 	 JAL b 
AA IA I j i4I1L!	 ni 	 ~ 
HA1l147 A 	 1 
ii: 	 i0J2P !HITHIMI 7T
 
ifia 1 .1A 
 A-
Groun Cofgti on~4fi5NI=t105jt =ArBoar 

0=-i~00 (Continued)=
 
313
 
IA iii ; 
I I TM
 
:Iif14-' iI'4 }'; L'ILj

:!I~I~tP11J- !tI Ii'.l[ii :Ij i
 
'Ct I~ ifL
IP 

~yb1'K ti4JIj"I: ]i1 TI 
N, I I i
 
Varou ThutLvlLtrlCnrlitT 

.8
 
431
 
T71"J 
: 4il4; 
lilt t t 
~'1Til $ t~b~u bftj~r~r 
iI
 
: I~r.tI T 
., t 'r 
I f' 
i- v , ' i
'"  

W 
, 

A-77. Effect of Height on the 
Aerodynamic Coefficients at
 
Figure .8,
 
Various Thrust Levels, Lateral 
Control in, TR/TL = 
N = 105; a = 0;I=Ground Board Configuration 4; 

+10
 
315
 
Ppi '~~ fiji~~ id lf 
TI [4141 fl 
It.; 
lio 	 I 
fIiI HA4. 
rill ~ 7 . .j 
Figure A-77. 	Effect of Height on the Aerodynamic Coefficients at 
Various Thrust Levels, Lateral Control in, TR/TL = .8, 
Ground Board Configuration 4; N =lO050 ;aX=O00;. 
0 =+100 (Continued) 
Op0mmommp f 
316 
OF THEREROIChhI 
PONORiGThAL PAGE I 
~I: HT I r.444' L 
t9U 1 4tt "'i 
1Si i.l'ti r rjiI ,. 4 Fu v t~ 1 ni~ fl111 
4, 
.Lr1:Fl.,Ir A111:W:
-17 1,, 7;f 14t, 
'if ;:+"+,.' i I+~i ' h~ ,t+ "1:I., it 
Lt'LFii' liiI' ijr;i 
-ii,..- I N' 
*IiII Ill4"JW 
'' ' L1 I I ]i { {I I . , : ]It, 
Figure A-77. Effect of Height on-
 the Aerodynamic Coefficients at
 
Various Thrust Levels, Lateral Control in, TR/TL = .8, 
Ground Board Configuration 4; 8N = 1050; a 00; 
0= +109 (Continued) 
317 
J-111.t1''I:!.- ()T i~iT. 
; 
11ij I 
III
 
at
 
Coefficients 

on the Aerodynamic 

of Height .8,
Effect 
= 00;A.77. 
Various Thrust Levels, 
Lateral Control in, TR/TL 
= 
6
Figure N = 1O5;4; 

Board Configuration 
Ground 

318
 
J 1i! 
!I 

, f, 

I' ];ii~ 
Figure A-9. 

H J: 3 [-i , 
F LI aP, .I Ji~h[1 -1 qg 14' It 
;rj !r.1i 
jl ii i fHik~iir~ftk1 !iLtl~~ 
~ ~
 fi-i'l -j ~ j~If 'IT. F .h 
' Its, ITI 4l=a 
fiti 
t 

:1:1 1 'I 
-ti 1 f1 I ! 
.,I..._ ''' 
;Nost0gthir=i~: J aI 
I Vfariu ;fTh]t Le ls Groun Board Con igurafti2 
Effect of Height on the Aerodynamic Coefficients at
 
Various Thrust Levels, Ground Board Configuration 2;
 
8NNose = 800, bNft = 9 0;c=0 0 
319
 
'H H' 4dKwrHtLtr'i *itr;
 
T~b~fF.1 lig '1'14 4~ 
Il t~ Kl ; 
iHIT4 t 
rf I rT 
JIFFI~'#~~t ~1 1 rti4id ' :iiff 
'YrT I 
Vai Thrus Levls 
Grun Bordofguain2 
8N~os ~ = = 900 =00; 0 iued80, ~ = (Cn 
320
 
J 
idi 
II'4 
1:11 
41ItI' i1 ir 
I 
T I 
J.i. 
iI 
I~ 
':, J 
Ij 
ijl; 
:L liI 
14 1'i -1 
It 
r nI gr i 2 
321, 
-IV 
7P,Iq:M. -
IfiJ 
I141-I1 
Fiur A-78 Efec of Hegh on th ArdnmcCef in ta 
FigurA-7 Ef et of 800gt nfth erodna mi Coeffi0 Cientinued 
321
 
I I i~I~I~iI T i i iiil 
iii> ' I { [HIljj 
-:T4L I T 
-14' 
~ ~ ji~~ Ifi li 1~ 
ur
Fi -7. 
 E f c f He g t o h e od n m c C e f c e t a 
=8s0 bN.f Ifo=900 a1M = ; 0 0 0 ( C o n c u d e d 
322t
 
I_ H~114-1 
 I 
LL ~~ L11:LI4E7 ~~~lk 
flfl 
44i 4]:~~' 
FiuA- 79 . Efec of Hegh on th Aeoyai Cofiinsa
 
Vaiu 'Thrs ees rudBadCniuain2
 
6~ 08011 
017 N-1 =0 tR;=0Noe f 
32 
I~ : I I,! I. ,[! i 1:'ii 
1:IL lidi~m 
II-7 piIi~. i 
L~ ITA- '' iw 
I fill I 
it !2±<,. ~It14~j.. 
ji 'U''4h 
i*1.I RI jI 
111 bibi 1P~ 1'If~
INI IS 
324­
CMA 
ti-".... l FIP4M~~ ~1j.1ru___4fH 41 
[I
1 4 nT1I 
111j 
I4_j 4 -tl --­
... -~ --t- . ~ I*t1T-i il 
.rT: t 1' 12,~' j fI j;~I 
~~~'+~~ -$-1i-'rf~i : flti 
r 
1' 
1 
t! It'*1 1-1325-1 MEl~t~n$H 
Ti .. ir~i h...  
fill X.32 
I'H11 
 11.I [. 1 

4i" -'"H,I
 
it t di; '. .
 
141 
if 1j, 1!1! IrfL 
1 lit 
''i' U 
Figure A-79. Effect of Height on the Aerodynamic Coefficients
 
at Various Thrust Levels. Ground Board Configuration
 
= 

SNNose = 80, 6NAft = 90', a = 8*$ 0 0* (Concluded)
 
326
 
1 
L I 4 
i 'I,h1I 
11L°li ii4JJ4J' 
h 
S .-I " I , 
itt 
L 
tIE :2j-itt-it:In - <,2 ~ *bi 
!!i41 ' LUI Ll I 
e A 0_ o f i g t Aero d y a i F i g u r - f e c _Ef re o n t h C o e f f i c i e n t
 
at Various Thrust Levels. Ground Board Configuration 
3; SNNO~= 800, IN_,t = 90; a = 00; 0 = 00 
327
 
-l F; '1I I ll -
AJ 
1.4 11 ii' 
liii 1MLjlIILI 

m'I 
1;j
 
tii
 
-I
 
Figure A-80. Effect of Height 
on the Aerodynamic Coefficients
 
Ground Board Configuration
 
at Various Thrust Levels. = 00 (Continued)
= 

3; 6NNose = 800, 
6NAft 
= 900, a 00; 0 
328
 
CMA 
fI~hij~j 21I1'i II4,i ;...­ i144 ITH k.f 2 . i4i IL Itf~ J~ f 'I 
-I-IL bt rLFLI' 
1174 
pii my:,, 1 N4%iti~ 
~ 
It HIl t I t IE? It stL LI r +E4A11tb 
A, L 
hv: ?1 1 4."i IL 4 
' 11 An ffILr q~.m''' A
'L 

r r v't tA. -A- A.I 
fT p Ii.IuvIT rtLy 
AJ 4- AAv~Ttg It M 
II'rK I" ill: 
tL
4 
I I IN I:j 
Llt
 
~~~~1 j
.14 A . f1A .I.- ,I 
itl~ut, a! , .. t., ,'.[L~j~I I iirjJ~ 
LtI t 
W4 +i' 4 
LI 41 A I AAAi 

*1 I:'JF4j-ijrLihI111!l 
of Height on the Aerodynamic CoefficientsFigure A-g0. Effectat Various Thrust Levels. Ground Board Configuration 
3; 6NNose = 800, *6 Nkft = 90, ct= 00; 0 00 (Continued 
329
 
''' I! 
' I' I A11lr 14 F T 
IT.-

I ii 
1,d[
 
, ! lIt~t! H'H h F! 
HIl f 1 11 1, ,t . 
Figure A-80. Effect of Height on the Aerodynamic Coefficients 
at Various Thrust Levels. Ground Board Configuration 
3; 6NNose = 800, 6NAft = 90°, a = 00; 0 00 (Concluded) 
330
 
CLA
 
11: J- H._qT 
- , 7 J41j7 it 
i-id 
Ut 4 
~- 1 T 
X~ 
___filb 
____ .1 t 
HIL- i +'V +'i Hi1-d~-± 
.1lI ~--Ir}j rl:1 ~, ] 1 f~+ J1i tJ
 
Figure~
A1.E fec ofIgh nteArdnmcCefcet 
atVa i u Th us Le e s1r u d B ar o f g r t o 
3; -Nf INoe= ; 0=0
~ 90 
33'
 
,I L ! .iIf"' 

,,F1 I! 
 11~tt!I '... I 
ii 
T >i H~i 
.qo I I 
4- '!L
 
.. Tr Lt-.--L M!I-

~L4 4tbJL~4LIP~ 
~j iIiL 
Iu~ Al
ILI 
II,:IW I1 fill- +
 
Figure A-Si. Effect of Leight on the Aerodynamic Coefficients 
at Various Thrust Levels. Ground Board Configuration 
3; 6NNOSe = 8 = 90', a = 50; 0 = 0* (Continued) 
332
 
Ii' ir' 

ihrk~titIt 
i44-
I~~ + n'21Fi 'L4gure.bA-81. f fet.~ of Hi gh7ltron the Ar d n mc C e f c e t 
T!i Th1 Ij~n 
at Various Thrust Levels,3; oNNse Ground Board
-80 6 N Configuration0 , ~f= 900 ' , t = 80 ; 0 = 00 (Cont inued) 
333
 
!MlidiI 1li l.ll]11111
-4­
i 
 ~i
 
I Jj I
 
mu 1 u.ll~l j 

i, ,iii~i.I 
.I.
 
1
a. K'.+ iLI4 

i IIIr
 
I L 
.......
itli i ii 
ll~ t
i~~ ~ V ,'I ,'L~ IINI1

Figure A-81, Effect of Height on the Aerodynamic Coefficients
 
at Various Thrust Levels. Ground Board Configuration
 
3, 6NNose = 800, 6NAft = 90', a = 80; 0 = 00 (Concluded) 
334
 
CLA 
41 p1,4;ij2F Ird-14
N 1 LILI _IAIA I11111.4LL 
ii
 
ILI fill I t 
ji ll 'I:;IiP!,
r 1rfii2K 
I _IiicJ . i 

Ibit5it -i Xj b~i M!fr -I PY__J.__i.44 ILL 
W 
tiw
t'iiI 'Ii 'KI 
f 
{
I 
Li) 
Effect of Height on the Aerodynamic CoefficientsFigure A-82. 
Ground Board Configuration,90"at Various Thrust Levels. a=00 ; 0-1O800, 'NAft1; SNose = 
335
 
if
 
,'ITT
 
ttt
 
f, •i
 
i-u;., 
II H'I

-4, 

1'
W: 
- h ', T !, 
'It
 
T' lIh: 
I I 
•~1 " hil !' t' ­1r 

Figure A-82. Effect of Height on the Aerodynamic Coefficients 
at Various Thrust Levels. Ground Board Configuration 
a = 00; 0 = -10(Continued)1; 6NNose = 800, SNAft = 900, 
336
 
it r 
I:]~I ±.I~K 
Tj 
-4-:l.. idtd H1!~± Uj 4 
-11_liA._1. 
i-:Id,;:17i*1 A i [ IZ fLK 
I,
 
T 5A' 3I 
[I ;' 
Figure A-82. Effect of Height on the Aerodynamic Coefficients 
at Various Thrust Levels. Ground Board Configuration 
1; 'NNose = 80', 6NAft = 90, a = 00; 0 = -10' (Continued) 
337
 
ii I 
410 1 liti'' 
I;: ' I i I 
FI ITI ILHijF_ 'rII i I 
_ 
I ft~i 
I .1L I '| 
titjjjfr~t~tf~ ~4 
II . ,R," 
IT
.l,,4I~iI. i, I[[L T1..!. 

LI!1 . ..
 
dlsel;,]; N =9 H 
it 
'l0 ( 
. 
cd 
Pl
 
II 

3U3L 
Effect of Height on the Aerodynamic Coefficients 
at
 
Figure A-82. 

Various Thrust Levels, Ground Board Configuration 
1;
 
= 

= = 0 -i0° (Concluded)
80%, SNAft go, a 0°;
6NNose = 

338
 
I H Ittitb~ 
jit 
.Iit 
]L1!
I j::: I 

btt:'<t
 
rip 'I.~~~~~jIJJN~ 
IT__ill 
_ 
~ I!*
-5!F 
0;6N.osIt 80, & g--90 7 0=+0 
3314 
'[1-rIF"t 1 1m~~ :~ 1Ti
BjHi tiiA~ 
w ji~ Jr 4.j+I1.t LG4WtifIik'' 
j'L ii:If
jtf~~~ 
Ii~ r IL.L 
%~Ii T,j
 
Figure A l I3Efec fHegto thAeoyai Cefcens t
 
hrut Leels oar 
~N~oe ~ NM~= 90, a 00 044 100(otiud 
Varius Grund Cofiguatin 1
 
if I 340 
1 7
 
I:;~i17jIi ,I ;i;~ 7f! 
I uI&i IJTj 1Ai I~f 1 ~
 
~ ~Jj ~ '4 II
 
1 :'t i'~ I l 
tqh 
1 12 I
rr
 
L4WI x2IITdI 
FigureA-83~ ~ ~ I' theArdyai CefcinsaEfetfHigto 
6N~~ose .. 10(otiud, t80 6N t=9Q, a R0 I 

341
 
~.4r414 1~ 'I'i 414 !1 ~' J~ 'i' b jU 
4 f, If 141 1 
1;+ JS' ,1H _U 
*fl i 1I 1 1 1'I 1riptih.MrI. :-'fij
I~II tll if 
4, 1t- 1I!I Hill~ 

ai ous Thrust"Lees Grun Bor1ofguain1
 
Figure A-83, Effect of Height on the Aerodynamic Coefficients at 
Various Thrust Levels, Ground Board Configuration ;
 
,
6NNose = 80', 6NAft = 901 a = 00; 0 +100 (Concluded) 
342
 
1fz4 LPL~f'~~41 

2 p~1 1
I~~~~~tf~~i I Fi FdhLw~~d 
1F'114144itr :L~tN'.<-, -,rh C'nf 
IN~~i ~riI Ltk w , I 4i 
rrl. rn 1 
if :1 : f T 
) : I 
4t3 Ph rhI 
- 14 
SI , I 
Effect of Height on the Aerodynamic Coefficients 
at
 
Figure A-864. 

Various Thrust Levels, Ground Board Configuration 
1; 
'NNose = 80?, 6NAft = 900, a = 00; 0 = 00 
343
 
i_ii~~irf Aif-[4 
Kftif 
Fl 1 i-
I +I I t4Lf1 
41 ~~~~~41 1 t]j
-PiH Fsfi{f Fi17ir]fjQ 
5 :1 
'' il fill 414 1 ~ 15!-1 
Figure A-84. Effect of -Height on the Aerodynamic Coefficients at 
Various Thrust Levels, Ground Board Configuration 1;
 
'NNose = 80% &Naft = g0*, a = 01;1'0 = 0* (Continued) 
344
 
II 
P1M I-t -I Iid ICtIv 	 rTulf 
Ii]j4IL~i 1t ~ d 
ht ; f~1 I {~rf1 ~~ 
I ~~ 4 I T I I t_ 4 1~4ft I 
INI 
Itf I 
I 
L~i 
L 
W1 If III 
- U 
M" 
<A 1 LI 
I 
4 
tit 
N, 
44I~~!FlaTN-k[ I4~j~'7'Tia 
LI, 
• r 
,MfI-
_ 
rI 
, 
[i ' I 
I t 
ft t ffh "L.I 
I-JIl 
Figure A-84. 	Effect of Height on the Aerodynamic Coefficients at
 
Various Thrust Levels, Ground Board Configuration 1;
 
-
ISNNose 8OS0-i'..NAft 9 Ot,a,,= 0; 0 = 00 (Continued) 
345
 
r4	.i ti 
41 IXlr4tpI 
ft1i ~1 ffn1 	 f.F 
:1K ti tK ti~ii~w W~W I 
Ili1. 	 h1:t07i~~~~~~~~~~I ITi'ntltNW1ti~f'LI9';{ 
ofiinsaeoyai
igueA8.EfcpfHihInth 
Variou Thus Lees GrudBadCniuain1
 
Cnldd
Nt 9 0, 0 0
~~~ ~~~~ose~~~1=80 
i itI46
 
TLEROt'i -AGE PON 
tillli; 
~ ~it 
1Ii I 
It Iti tf R 
If 11 jj iKLtijA j! 
~~>i 2 
U417 
____ 
U ii 

II i ;I jI 
I l
ii,rt~~JL * -i 1
!t~ 4 mI 
rl 

L
_ 
__11 
J fl 
,I'L 
itt 
1H1
 
Figure 18 
A-85. 

Effect 

of Height
Various 

Thrust 
 on the Aerodynamic

'NNose Levels, 

= 800,.NAft Ground Coefficients 

Board

= 
90 ° Configurationat
 a = 
,
1;
8'; 0 = 0' (Continued)
 
H44
 
348
 
wh0 4.m~jj:u' ~ ~- 4 
.144fflfH! :! tbr4t4,,+1 1"­
~Ii. 4: 4, -ItJ , 4 ; 1 1- T I A ~ 1i4b~i 
*-A-rill 
- f ittpjr RHP 
.4. jtIIii g 11!. J:ji ir 4 't4 tr~-t Um ''i- i 14jHf- htll. liT _ 
,;t..df4 ___1 
I-r i:41-I 
*T -, 
4-iI *r± i 1 A r Z-4 lt+ -IjIIL~~~hI>~~ 
t~1htjj~m~it I 4 ~A 4 1 41 IL4-i 
144t1t4;;42.-i- 4'${ 
Figurea5 Efec of Hegh on th AEroynmiCofcensa
 
Various Thrust
Level , Groun Borofgrain1
6NO- =T800, P 0,a=8;0=0 Cniud 
349
 
I 
I~ ~ Ti F hI l i ;I!TU .j: L 
~ I 
4t1 
T" 
mflj~ilI .VI I 
i~
'0 1-1-lIT 
It IFrI it Iliti 
~4ll]tiji~hiF1i I "I 
1I L 
S[1, IiI7! 
I
 
L;I
 
1; .t.tI'i!UI.NW 
of Height on the Aerodynamic Coefficients at
Figure A-85. Effect 
Various Thrust Levels, Ground Board Configuration 1; 
00 (Concluded)6NNose = 800..*NAft = 900, a = 8; 0 = 
350
 
rti'--"- ,'r 
a; id 
it tt 
fi~ j~r ITi I i ? I jj ~ '~ I: 9ij 4j-11': . j iI j .j - f 
fj'i~n iQ ~ 4 L :IF i!: 
' :7i1;~'2li;< 11:'li tLf}i11i~.P11 
I 4 T T 21ftl!IiiF 
~ r~~jj. I I 
t 
F:P!I 
Fit-
Ji Tf lllli 
FM- I+ ;.I 
f iI 
i 
{ -
r7f 
Jl 1i lii !i ",i+if il I ' 111,i!
 
Figure A-6. Effect of Height on the Aerodynamic Coefficients at
 
Various Thrust Levels, Ground Board Configuration 5;
 
6 NNose =80," 6 pAft = a-0= 0 = 00
9 00 , 

353J
 
"~[ ' '
I"t '}i ;11 I IT 
I,!. , fillp, 
' lhih ' :i',;'h't .lf !:iJ I I HI .iiI' li "][ l ;l'I Ii l/- !.. . J J i: .. 'li I,I _ , . i../. ,.~ ' '",Iiiji } '1,.i, ,t ..
 
IL IT 
411 
I1.,' /jti .I ]! :fIHill/, 
~i
if JIQ',~ b 1 B~j! [ 1'''~~r~j ':::!/ L "/[I[idr [ ' ,," "/ 1 / 
I , M ltlLt I._i !i
 
lsGoudBorCnigrtin5
SUllliliVa--riu Th,-rust Lve 

L4~ -LL Ifl 4I I 1 11 
/.,Nil, os =180, Af 'il90% l = 0"; -0= 0" (-ontin ued) ,
= a N
StI 900,S11it ! 
,35
 
I" ', P1 n.. ',l I 
It
 
L j 
icl 
Li '-t~.J ~st 411I 1 1
 
'-4
 t:h1b''t . ~ i 1aj12d~ ft I r411 
, l
5 J 
i F IsI' 
Effect of Height on the Aerodynamic Coefficients atFigure A-86. 
Various Thrust Levelsp Ground Board Configuration 5;
 
= 0 = 00 (Continued)6NNose - 80°, SN~ft = 90°, a 0P; 
353
 
A I .11
 
41 U:i tII 'T Fnl 
~ tn.4Lddi j~I. H~f rL 
- III A. .- A 
Al , ' IUs4 I4ilj:r. ''. V 
Figure~ 1AEfetoHegtothAeoyaiCofiinst
 
aious ThutLvsirudBorlofguain5
0
6Nos=80,SNt 00 a.~ 0= 0 cncudd 
35
 
U- I 
14flbTht "I~ Mi L'tK11if Ip ~h~ 
1*i
rf I ., 1, ii 1 ii 
[! 
l !i'
it 
I I 
It 1 IL l~:itI ~ niu~~~t:01 S t 

it i~ ef j!Ji I TM II 
to~] OU E,,,­
f 6 0, 7 lt , ,t= 
[dii' 1,'*-I,-I IL' 
4-1 
I Ac1 
I F ' 'I ... ... : 
igur A-8 .Efec of Hegto h eoyai ofiet at
 
Various Thrust Levels, Ground Board Configuration 5;
 
6%ose =l80 01 S Aft = 90 ", a= 0 ; 0 = - 10 '
 
355
 
LlI' 
At 
'
 I II 
t l 0 i
of Heght on theJArdnmi
Figure A-87.Effect pji offcensa = 

ThutLvlGonjiadCniuain5
Various 0° °
 ~ -ii (oniud~~ 80,ljfN~ ~~ose = 0! ,6[
VarouevlsTrut Goud oad onigraio 5;l

I
35 

356
 
Ell alli
*~ ~ 'K trrt L~~~~1 af114 kLmi 
lL-l
 
Itt, 
 J 
['1 I ' 'lfi [k["f, i;rit ,r '
 
t
',~111111 J'i'ilriigjttit h
 
.i :! it ,iI
I 
Figure A-.87. Effect of Height on the Aerodynamic Coefficients at 
Various Thrust Levels, Ground Board Configuration 5; 
VNNos 800, N~f - 90%s a = 00; 0 - 1-0° (Continued) 
357
 
.2 
it, 	 .it
 
rlx 
'TI I £n ''' 
' 4, 

li1. 	 09t 1 :1
iW44fH I! II 
i*11 I6 	 11 
L Tii 
"t I ' 	 !
 
!-i 4 L ,' 
I
O i I 1 

6	 Cnldd
O
N.se,0 jl~ 0 358, ~O 

1 ,,
 
I 
Figure A-87. 	Effect of Height on the Aerodynamic Coefficients at
 
Various Thrust Levels, Ground Board Configuration 5;
 
6NNose = 800, 6NAft = go,, a = 0°; 0 = -l0o (Concluded)
 
358
 
ff-T'l K'Tru~ !-ITTiv~ 
;j 4 !4 
t~ftnjJn.Id'T . iif Th4 44, 
LJ J 
_ j~ hrITIT 
FlT 'ii t 
IMi -- R i' I'4 14u1' 1t~j~ t'Ivt~ A~mL

,- H hR:JiktI4J~r~tl;, ~ rqahttlIIit 
Fiur A-8 Efe TofHih:nteArdnmc C efcet T 
VaiosThus evls rondBar CnigrainH5 
4N os = 800 0 , a = 0 ; 0 :t=! + 0 
3599
 
I~i IIitI 
: ~II
rI , li " 
J~ 
 t
 
lI 
 I 
FIgeAT Efc fHih
0 nth eoyai ofiinsa 
VariousLeesIrudBadCniuain5~ ~ ~ ~ Thus~ ~-
6 N~os= Nft 90 =0;0= 10(oniud 
36
 
i 
t
 
I. Illa{ltjIjfi I 4 
1U,~~~!,; I i i;I , . Td-'-IIIs Rlt I 411-1ll', 1Tj ~~~. 
-UIII 
Ut 
itI 
4 
TJil]l 4' 
I lj , 1 11
'' " '' ' w 
-4444 +TI Vu-u- !,'V 1tii-ffil
-'U LI 
0_1 it 
I 1f~ 2;,w 
., 
ii 411 1K17fB-LIH~I I- t o
_4jfrI u411154'~ 111­
tuI';i ; l4J{1-it 'til±{J11 A 

IUIA AI4! 
,jIi ff I T ,f,+yi - -2 
6
V~ 1,2= M8 : 
on the Aerodynamic Coefficients 
at
 
Various Thrust Levels, Ground 
Board Configuration 5;
 Effect of Height
Figure A-88. 

= 00; 0 = +100 (Continued)=t Nose = 900, 
361
 
T 1 tjit 
1. UtflPI:H 
V1Fij 11 T i 
_ IFr
w Ir I iili!~T 1[ti r 
HJ~~~,i~ ij!i* K~lJ~ tI$tTiii.4 
Figure~~~~~~~~~~~~4 A-81fetoegto 
h eoyai 
ofiinsa
Var ouT ru t ls
ev G ou 
 d oa d on ig ra io05

IN 7Lj os 80 ; 6 Q, O 10 C n l d d
 
362i
 
' 4­
ti AiIii..i L ..-
I~ 4MITi~t4J 
i-it - t~ IIN i 
_l ,n~ t 11f'it fp~ tiLl Tid~ 
H''' ~~~~'j4N -!T ~j I- ,I[jI4 I i I1 
ILI iiLF~ttjk11ii~ii±L 41i1 b~l:2. 
±i ~t 
1o .1- Noe1 0O -=, 0 
36
 
L
 +IFi
LI 1lt~ t~ ~~ I'Is
 
~ 
TF- T}IAT 

"it
 
'f{ El" ntrr:rii I~~~~~~ 
Fri ill..,
 
! I II H
 
Ii 
1
-T61 
I 

T 
t64 l,'*!-'-~ ~ TrF ~ 
1egto
offcensa

~~~ 
fiinsaeoynmc
oyai
A-9 h
Efe4 ofHigtonte (cn 
f
FiurA8.Figure~~~~ 
 inued
fc ees rudBadCniuain40 = 00 Cniud 
= 00° 0° @=0
iosTrs 9
r 8 °
-N Nft
1
Llo
e

:
 
i tZ !.S!bL,PA
Gi 
:s:364
 
lEitEPRODUCIBILITY OF 
-:gINAL PAGE IS POOE 
T~ ~~ 
i. 
tTRl."j1-­
r 
- il-iT 
t....q 
1 L itt­
hIlii':-$ 
L~- t4tr1Hj] 
Tr~tf3H -i4 Ijit~ i l!L 
L 
- -l:i~KII 1i
t L - ILA -Hi- .....Im w I---------
I Sr 0 
-
1 
LH 
365t 
11"1 
Ir 
1.l. 
+ lilt t[ 
I/I! 
Figure A-89. Effect of Height on the Aerodynamic Coefficients at 
Various Thrust Levels, Ground Board Configuration 4; 
'NN.se = 80°';'"14Ai t = 90° , 0° 0 = 00 (Continued) 
365
 
REPRODUCIBILT OF TRIGINAL PAGE ISPOOR 
t to 
I I:; "I' ' [ 
t Ii
' I 
Ii;: ,'} 1i. Jt 
_J -IIt 77" 10 Q 
-! IN , ,L'FI, : 1 I: I lfh 
Figure A-89. Effect of Height on the Aerodynamic Coefficients at
 
Various Thrust Levels, Ground Board Configuat:ion 4
 
900, a = 0o; 0 = 00 (Concl~uded)
SNNos e = 800, 6NAft = 

366
 
.-....
inizrT- tmm FIFF r 
.. . , -ti" 
i4 1!j~g:A ~i-ilk g -
LJ<F I ;-I . .J'i I5 14, i 
~2~ ''--- f 
424wiu:~Fft~ 
l 
4Vt II~ . 
ti ilfitj 
T I i 
ft% 2 .1:11-1 

Hi- : PT,

ft-J 1: 41-1
 
TT, llg 
i'LT.it r 1 i~ 4 
i* Iti f t _fL.-, , 1Mir­
v-J~~l *T4 i fL T1 -
J ~ TA2v ~i-4-~~tl 
Vaiu Thus Levls Groun Borofguain4 
Nos 00, 0 0~0 T.t%,a 
36 
I I I .
 
.1 I 
< 
IDI 
*' I I 
II I II : I tp ' II ' P 
18 
I 
.1., 
-- ;I. : 
' __ _ 
I :1 
I *1! ...­
, 
1 I !i 
V i 
S= 
,8. 
, INa 
Thrusi L 
8, 
'0',. 
i 
, 
ejoard 
t = 
I'iI' I '368;T ," 
K! 
I 
Cnfi 
i =-10i 
• ,I 
', ..I! 
, i 
I 
4; 
Figure A-90. Effect of Height on the Aerodynamic Coefficients at 
Various Thrust Levels, Ground Board Configuration 4; 
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Fan No. Ser. No. Location
 
1 
 364 Left Hand Nacelle Forward
 
2 
 366 Left Hand Nacelle Aft
 
3 365 Right Hand Nacelle Forward
 
4 367 Right Hand Nacelle Aft
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Figure C-5. Fan Calibration, Fan No. 4, Ser. No. 367 (Continued)
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Figure C-5. Fan Calibration, Fan No. 4, Ser. No. 367 (Continued)
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Figure C-6. Fan Calibration, Fan No. 5, Ser. No. 421. (Continued) 
476 
. .-- : 80R LOUVER ANGLE -.- 7 T- / 
80 0 RUN 96 NO GROUND PLANE 
A RUN 97 GROUND PLANE 5 IN. FROM BOTTOM OF NACELLE
 
0 RUN 98 GROUND PLANE 10 IN. FROM BOTTOM OF NACELLE
 
r:.
 
-
-
I 

:ILL! 
.- .. 
4717 
.. ......... . ..... .
 
-FAN EXIT PRESSURE RATIO, PE/PM " "+:""
B 

Figure C-6. Fan Calibration, Fan No. 5, Ser. No. 421 (Continued)
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Figure C-6. Fan Calibration, Fan No. 5, Ser. No. 421 (Continued)
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